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(54) Title of the invention: Drying Method and Drying Device for Semiconductor 
Wafer 



(57) Abstract 

Task : To provide a method of drying a semiconductor wafer which is capable of 
drying deionized water adhered to a semiconductor wafer after cleaning in a short 
amount of time, in a space-saving way, and at a low cost. 

Means for Resolution : The method includes the steps of disposing a polymeric gas 
separation film 4, which is very easily permeable to water vapor, and hardly 
permeable to a gas such as oxygen or nitrogen, on the periphery of a semiconductor 
wafer 6, introducing the drying gas G such as oxygen or nitrogen into a gap 1 0 
between the semiconductor wafer 6 and the polymeric gas separation film 4 to 
vaporize moisture adhered to the semiconductor wafer 6, and separating and drying 
water vapor in the polymeric gas separation film 4. 



Japanese Unexamined Patent Application Publication No. HI 1-260791(2) 



Scope of Patent Claims 
Claim 1 

A method of drying a semiconductor wafer, characterized in that it comprises 
the steps of: 

disposing a polymeric gas separation film, which is very easily permeable to 
water vapor, and hardly permeable to a gas such as oxygen or nitrogen, on the 
periphery of the semiconductor wafer; 

introducing the gas into a gap between the semiconductor wafer and the 
polymeric gas separation film to vaporize moisture adhered to the semiconductor 
wafer; and 

separating and drying water vapor in the polymeric gas separation film. 
Claim 2 

The method of drying the semiconductor wafer as set forth in Claim 1 , 
characterized in that the gas is a compressed gas which is pre-dried by a separately 
provided polymeric gas separation film. 
Claim 3 

A device for drying a semiconductor wafer, comprising: 
a drying chamber that has a wafer holding member for supporting a 
semiconductor wafer which is a member to be dried, and is configured so that a 
polymeric gas separation film having properties very easily permeable to water vapor 
and hardly permeable to the gas is disposed with a gap between the film and the 
semiconductor wafer; and 

a gas supply means that introduces the gas into the gap between the 
semiconductor wafer and the polymeric gas separation film within the drying 
chamber, 

characterized in that it vaporizes moisture adhered to the semiconductor wafer 
by the gas, and separates and dries water vapor in the polymeric gas separation film; 
Claim 4 

The device for drying the semiconductor wafer as set forth in Claim 3, 
characterized in that the gas supply means includes: 

a compressed gas supply device that compresses and supplies the gas; 

a pre-drying device that pre-dries the gas supplied by the compressed gas 
supply device through the polymeric gas separation film having properties very easily 
permeable to water vapor and hardly permeable to the gas; and 

a gas introducing device that introduces the compressed gas pre-dried by the 
pre-drying device into the gap between the semiconductor wafer and the polymeric 
gas separation film. 
Detailed Description of the Invention 
[0001] 
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Technical Field to which the Invention Belongs 

The present invention relates to a method and a device for drying a 
semiconductor wafer for drying deionized water adhered to a semiconductor wafer 
after cleaning. 
[0002] 
Prior Art 

In recent years, there has been a high demand for semiconductor components, 
and there are many types of them as well. The semiconductor components are 
manufactured through a variety of processes. However, in these manufacturing 
processes, generally, contaminants adhered to the semiconductor wafer which is a 
substrate thereof are removed for each process to proceed to a next process in a clean 
state. 
[0003] 

That is, for each process, the contaminants adhered to the semiconductor wafer 
are cleaned off, the cleaning solution is rinsed with deionized water after the end of 
this cleaning, and then the deionized water adhered to the semiconductor wafer is 
dried. 
[0004] 

As mentioned above, in the processes of manufacturing the semiconductor, 
there are a large number of processes of drying the semiconductor wafer, and this 
determines large portions of processing time, space and costs. For this reason, a 
device capable of drying in a short amount of time and achieving space saving and a 
cost decrease is required. 
[0005] 

On the other hand, in the drying devices used in semiconductor manufacturing 
in the prior art, a spin drying machine is used that rotates the semiconductor wafer at 
high speed to utilize the centrifiigal force thereof, and an advanced spin drying 
machine is used in which reduced pressure, heat and the like are combined in order to 
improve the efficiency of this spin drying machine. 
[0006] 

However, even in the advanced spin drying machine, which is advanced to 
improve the drying efficiency, there are circumstances where the drying time is not 
able to satisfy the above-mentioned demand due to changes in the manufacturing 
conditions, such as a semiconductor wafer with a large diameter. 
[0007] 

In addition, since a rotation support mechanism for rotatably supporting the 
wafer or a driving source and the like are required, the device inevitably becomes 
larger, and the mechanism more complicated. Therefore, the above-mentioned 
demand for space saving and cost reduction cannot be satisfied, and additionally 
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chipping is generated by the oscillation of the wafer etching portion in high-speed 

rotation, 

[0008] 

Problems to Be Solved by the Invention 

As described above, the conventional method and device for drying the 
semiconductor wafer cannot satisfy recent demands, particularly in drying time, space 
saving, cost lowering and the like, and thus under current circumstances, it is desired 
that a method and device for drying a semiconductor wafer be provided which is 
capable of solving these problems. 
[0009] 

The present invention has been proposed in view of the aforementioned 
circumstances, and its object is to provide a method and device for drying a 
semiconductor wafer which are capable of drying deionized water adhered to the 
semiconductor wafer after cleaning in a short amount of time, in a space-saving way, 
and at a low cost. 
[0010] 

Means to Solve problems 

The present invention includes, in the first means for achieving the above- 
mentioned object, the steps of: disposing a polymeric gas separation film, which is 
very easily permeable to water vapor, and hardly permeable to a gas such £is oxygen 
or nitrogen, on the periphery of the semiconductor wafer; introducing the gas into a 
gap between the semiconductor wafer and the polymeric gas separation film to 
vaporize moisture adhered to the semiconductor wafer; and separating and drying 
water vapor in the polymeric gas separation film. 
[0011] 

Thereby, it is possible to drastically shorten the drying time to several tenths 
of that of a conventional spin drying method using centrifugal force, and to drastically 
improve semiconductor manufacturing efficiency. In addition, since a rotation 
support mechanism for the semiconductor wafer or a driving source and the like are 
not required, it is possible to achieve downsizing of the device and simplification of 
the mechanism, and to achieve space saving and cost reduction. Further, it is possible 
to provide a method of drying the semiconductor wafer which is capable of stably 
maintaining product quality without the generation of chipping due to the oscillation 
of the wafer etching portion in a high-speed rotation, 
[0012] 

Further, in the second means, the gas such as oxygen or nitrogen to be 
introduced into the gap between the semiconductor wafer and the polymeric gas 
separation film in the first means is compressed gas which is pre-dried by a separately 
provided polymeric gas separation film. 
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[0013] 

Thereby, it is possible to vaporize moisture on the surface of the 
semiconductor wafer more rapidly to thereby separate water vapor in the polymeric 
gas separation film more rapidly. Further, it is possible to more efficiently separate 
and dry the moisture on the surface of the semiconductor wafer by pre-drying the 
compressed gas just before it is introduced between the semiconductor wafer and the 
polymeric gas separation film. 
[0014] 

In addition, the third means for achieving the above-mentioned object 
includes: a drying chamber that has a wafer holding member for supporting a 
semiconductor wafer which is a member to be dried, and is configured so that a 
polymeric gas separation film being very easily permeable to water vapor and hardly 
permeable to a gas such as oxygen or nitrogen is disposed with a gap existing between 
the film and the semiconductor wafer; and a gas supply means that introduces the gas 
into the gap between the semiconductor wafer and the polymeric gas separation film 
within the drying chamber, and the means vaporizes moisture adhered to the 
semiconductor wafer by the gas, and separates and dries the water vapor in the 
polymeric gas separation film. 
[0015] 

Thereby, it is possible to drastically shorten the drying time to several tenths 
of that of a conventional spin drying device using centrifugal force, and to drastically 
improve semiconductor manufacturing efficiency. In addition, since a rotation 
support mechanism for the semiconductor wafer or a driving source and the like are 
not required, it is possible to achieve downsizing of the device and simplification of 
the mechanism, and to achieve space saving and cost reduction. Further, it is possible 
to provide a method of drying the semiconductor wafer which is capable of stably 
maintaining product quality without the generation of chipping due to the oscillation 
of the wafer etching portion in a high-speed rotation. 
[0016] 

Further, in the fourth means, the gas supply means of the third means includes: 
a compressed gas supply device that compresses and supplies the gas such as oxygen 
or nitrogen; a pre-drying device that pre-dries the gas such as oxygen or nitrogen 
supplied by the compressed gas supply device through the polymeric gas separation 
film which is very easily permeable to water vapor and hardly permeable to the gas; 
and a gas introducing device that introduces the compressed gas pre-dried by the pre- 
drying device into the gap between the semiconductor wafer and the polymeric gas 
separation film. 
[0017] 
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As seen from the above, since the gas is supplied as compressed gas by the 
compressed gas supply device, it is possible to vaporize moisture on the surface of the 
semiconductor wafer more rapidly to thereby separate water vapor in the polymeric 
gas separation film more rapidly.. Further, it is possible to more efficiently separate 
and dry the moisture on the surface of the semiconductor wafer by pre-drying the 
compressed gas through the pre-drying device just before it is introduced between the 
semiconductor wafer and the polymeric gas separation film. 
[0018] 

Embodiment for Carrying Out the Invention 

Hereinafter, an example of the embodiment of the present invention will be 
described with reference to Fig. 1. Fig. 1 is a diagram schematically showing a device 
for drying a semiconductor wafer for carrying out a drying method of the present 
invention. The diying device 1 is roughly divided into a main body portion 2 of the 
drying device, and a gas supply device portion 3 used as a gas supply means for 
introducing drying gas G into the main body portion 2 of the drying device. 
[0019] 

The main body portion 2 of the drying device has the following configuration. 
That is, the main body portion 2 of the drying device has a chamber 5 which is formed 
of a polymeric gas separation film 4 having properties very easily permeable to water 
vapor and hardly permeable to a gas such as oxygen or nitrogen, and is configured to 
form a drying chamber 7 for receiving a semiconductor wafer 6 which is a member to 
be dried after cleaning within the chamber 5 . 
[0020] 

Holding portions of a plurality of wafer holding members 9 arranged on a base 
8 face each other within the drying chamber 7, and the polymeric gas separation film 
4, that forms the chamber 5 configured to hold the semiconductor wafer 6 in the state 
where a gap 10 sufficiently allows drying gas G to flow between both sides of the 
semiconductor wafer 6 and the polymeric gas separation film 4, is made of a 
polymeric hollow fiber film of Ube Industries, Ltd., and is held by a stainless steel 
container 1 1 . 
[0021] 

This container 1 1 , not shown in detail, is constituted by an upper member and 
a lower member, and is configured to be able to be vertically divided into two parts, 
and to move the semiconductor wafer 6 into and out of the drying chamber 7. In 
addition, a gas introducing port 1 2 is formed in one side of the container 1 1 in a state 
of communicating with the drying chamber 7 formed between the mutually opposite 
faces of the polymeric gas separation film 4, and a gas discharge port 13 that 
discharges the drying gas G psissing through the drying chamber 7 to the outside is 
formed in the opposite side thereof. 
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[0022] 

On the other hand, the gas supply device portion 3 used as a gas supply means 
for introducing the drying gas G into the drying chamber 7 has the following 
configuration. That is, the gas supply device portion 3 has a compressed gas supply 
device 20 for compressing and supplying a gas such as oxygen or nitrogen that is the 
drying gas G. In the embodiment, compressed air is used as the drying gas G, and an 
air compressor or a blower and the like having a discharge pressure adjusting function 
are used as the compressed gas supply device 20 thereof. 
[0023] 

Further, a pre-drying device 2 L that pre-dries the drying gas G made of the 
compressed gas (compressed air) just before it is introduced into the drying chamber 7 
is provided in the downstream side of the gas supply direction of this compressed gas 
supply device 20. The pre-drying device 21 includes a drier 22 that uses the above- 
mentioned polymeric gas separation film 4 having properties very easily permeable to 
water vapor and hardly permeable to the gas. 
[0024] 

In addition, the gas discharge end of the drier 22 used as the pre-drying device 
2 1 is connected to the gas introducing port 1 2 through a gas introducing device 24 
made of a pipe 23, and the drying gas G made of pre-dried compressed gas is 
introduced into the gap 1 0 between the semiconductor wafer 6 and the polymeric gas 
separation film 4. 
[0025] 

Next, the action of the drying device 1 having such a configuration will be 
described. The semiconductor wafer 6 after cleaning is held by the wafer holding 
members 9 arranged on the base 8, so that it is received within the chamber 5 which is 
formed of the polymeric gas separation film 4 very easily permeable to water vapor 
and hardly permeable to the gas, that is, within the drying chamber 7. 
[0026] 

After this, the drying gas G is introduced into the drying chamber 7 from the 
gas supply device portion 3. This drying gas G is compressed air which is dried by 
the drier 22 used as the pre-drying device 2 1 , and vaporizes moisture adhered to the 
surface of the semiconductor wafer 6 during passing through the gap 1 0 between two 
sides (upper and lower surfaces) of the semiconductor wafer 6 and the polymeric gas 
separation film 4, and thus water vapor (H2O) is separated by permeating the 
polymeric gas separation film 4 by pressure of the drying gas G made of compressed 
air. In addition, the drying gas G is emitted from the gas discharge port 13. 
[0027] 

Meanwhile, water vapor (H2O) separated by the polymeric gas separation film 
4 is emitted to the outside from a permeating hole, not shown in the drawing, which is 
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formed in the stainless steel container 1 1 for holding the polymeric gas separation 

film 4. 

[0028] 

The semiconductor wafer 6 was completely dried as a result of drying the 8- 
inch semiconductor wafer 6, rinsed with deionized water after cleaning, for one 
minute by the drying device 1 of the present invention, in conditions of compressed 
air of 0.5 MPa and flow rate of 15 NI/Min. 
[0029] 

As seen from the above, it is possible to drastically shorten the drying time of 
the semiconductor wafer 6 to one twentieth of that of the conventional spin drying 
machine, and to drastically improve semiconductor manufacturing efficiency. In 
addition, since the drying method and device of the present invention does not require 
a rotation support mechanism for the semiconductor wafer 6 or, for example, a driving 
source, it is possible to achieve downsizing of the device and simplification of the 
mechanism, and to achieve space saving and cost reduction. Further, it is possible to 
stably maintain product quality without the generation of chipping due to the 
oscillation of the wafer etching portion in a high-speed rotation. Meanwhile, the 
present invention is not limited to the above-mentioned embodiment, and it is a matter 
of course that various modifications are possible without departing from the scope of 
the present invention. 
[0030] 

Effects of the Invention 

According to the present invention as described above, the following effects 
are exhibited. The drying method of Claim 1 includes the steps of: disposing a 
polymeric gas separation film, which is very easily permeable to water vapor, and 
hardly permeable to a gas such as oxygen or nitrogen, on the periphery of the 
semiconductor wafer; iiitroducing the gas into a gap between the semiconductor wetfer 
and the polymeric gas separation film to vaporize moisture adhered to the 
semiconductor wafer; and separating and drying water vapor in the polymeric gas 
separation film. Thereby, it is possible to drastically shorten the drying time to 
several tenths of that of a conventional spin drying method using centrifugal force, 
and to drastically improve semiconductor manufacturing efficiency. In addition, since 
a rotation support mechanism for the semiconductor wafer or, for example, a driving 
source are not required, it is possible to achieve downsizing of the device and 
simplification of the mechanism, and to achieve space saving and cost reduction. 
Further, it is possible to provide a method of drying the semiconductor wafer which is 
capable of stably maintaining product quality without the generation of chipping due 
to the oscillation of the wafer etching portion in a high-speed rotation. 
[0031] 
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Further, according to the drying method of Claim 2, the gas such as oxygen or 
nitrogen to be introduced into the gap between the semiconductor wafer and the 
polymeric gas separation film in the drying method of Claim 1 is compressed gas 
which is pre-dried by a separately provided polymeric gas separation film. Thereby, it 
is possible to vaporize moisture on the surface of the semiconductor wafer more 
rapidly to thereby separate water vapor in the polymeric gas separation film more 
rapidly. Further, it is possible to more efficiently separate and dry the moisture on the 
surface of the semiconductor wafer by pre-drying the compressed gas just before it is 
introduced between the semiconductor wafer and the polymeric gas separation film. 
[0032] 

Further, the drying device of Claim 3 includes: a drying chamber that has a 
wafer holding member for supporting a semiconductor wafer which is a member to be 
dried, and is configured so that a polymeric gas separation film having properties very 
easily permeable to water vapor and hardly permeable to a gas such as oxygen or 
nitrogen is disposed with a gap between the film and the semiconductor wafer; and a 
gas supply means that introduces the gas into the gap between the semiconductor 
wafer and the polymeric gas separation film within the drying chamber, and the 
drying device vaporizes moisture adhered to the semiconductor wafer by the gas such 
as oxygen or nitrogen, and separates and dries the water vapor in the polymeric gas 
separation film. Thereby, it is possible to drastically shorten the drying time to 
several tenths of that of a conventional spin drying device using centrifugal force, and 
to drastically improve semiconductor manufacturing efficiency. In addition, since a 
rotation support mechanism for the semiconductor wafer or, for example, a driving 
source are not required, it is possible to achieve downsizing of the device and 
simplification of the mechanism, and to achieve space saving and cost reduction. 
Further, it is possible to provide a device of drying the semiconductor wafer which is 
capable of stably maintaining product quality without the generation of chipping due 
to the oscillation of the wafer etching portion in a high-speed rotation. 
[0033] 

Further, according to the drying device of Claim 4, the gas supply means in 
the drying device of Claim 3 includes: a compressed gas supply device that 
compresses and supplies the gas such as oxygen or nitrogen; a pre-drying device that 
pre-dries the gas supplied by the compressed gas supply device through the polymeric 
gas separation film having properties very easily permeable to water vapor and hardly 
permeable to the gas; and a gas introducing device that introduces the compressed gas 
pre-dried by the pre-drying device into the gap between the semiconductor wafer and 
the polymeric gas separation film. As seen from the above, since the gas is supplied 
as compressed gas by the compressed gas supply device, it is possible to vaporize 
moisture on the surface of the semiconductor wafer more rapidly to thereby separate 
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water vapor in the polymeric gas separation film more rapidly. Further, it is possible 
to more efficiently separate and dry the moisture on the surface of the semiconductor 
wafer by pre-drying the compressed gas through the pre-drying device just before it is 
introduced between the semiconductor wafer and the polymeric gas sepairation film. 
Brief Description of the Drawing 
FigJ. 

Fig. 1 is a diagram schematically showing an example of a drying device 
according to the present invention. 
Description of Reference Numerals and Signs 

1 drying device 

2 main body portion of the drying device 
G drying gas 

3 gas supply device portion (gas supply means) 

4 polymeric gas separation film 

5 chamber 

6 semiconductor wafer 

7 drying chamber 

8 base 

9 wafer holding member 

10 gap 

1 1 container 

12 gas introducing port 

1 3 gas discharge port 

20 compressed gas supply device 

21 pre-drying device 

22 drier 

23 pipe 

24 gas introducing device 
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